N-3 polyunsaturated fatty acids endogenously synthesized in fat-1 mice are enriched in the mammary gland.
In this study, we determined the phospholipid FA composition in the mammary gland of the transgenic Fat-1 mouse. This is the first animal model developed that can endogenously synthesize n-3 PUFA. The synthesis of n-3 PUFA is achieved through the expression of the fat-1 transgene encoding for an n-3 desaturase from Caenorhabditis elegans, which utilizes n-6 PUFA as substrate. Wild-type and Fat-1 female mice were terminated at 7 wk of age and the fifth mammary gland was removed. Lipids were extracted and phospholipids were separated by TLC and converted to FAME for analysis by GC. There was no significant change in total saturated, monounsaturated, and PUFA composition. However, there was a significant increase in total n-3 PUFA and a corresponding decrease in n-6 PUFA. The major n-3 PUFA that were enriched included 20:5n-3 and 22:6n-3. The n-6 PUFA that were reduced included 20:4n-6, 22:4n-6, and 22:5n-6. Overall, these findings demonstrate that female Fat-i mice have elevated levels of n-3 PUFA in the mammary gland. Moreover, the n-3 desaturase products are the same n-3 PUFA found in fish oil, which have been shown to have chemoprotective properties against breast cancer. Therefore, this newly developed mouse model may be highly useful for investigating molecular and cellular mechanisms by which n-3 PUFA prevents and inhibits breast cancer growth.